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One peculiarity of·the vegetation of northeastern Texas is
the presence of small hillside bogs. There, ground water
in its flow through porous sands is kept from downward
motion by local layers of impermeable clay or iron concretions. Reservoirs are thus formed, and their steady flow
results in a series of seepage bogs whose ground water level
is but little affected by yearly fluctuations in rainfall. The
shallow valleys in which the seepage water collects are
imperfectly drained, and semi-bog habitats are formed.
With an ample supply of water constantly available, there
is rank vegetation. Large amounts of litter accumulate, and
impede drainage. The increase in organic matter promotes
formation of organic acids, and the pH of such areas is
quite low.
The purpose of this study has been to determine the plant
species of two bogs in northeastern
Texas, on similar
geological deposits under similar conditions of rainfall,
temperature,
and growing season, and to determine the
extent of floristic similarity. The two bogs selected lie
approximately 65 miles apart. Both are small areas sub-oval
in outline, fed by hillside seepage, and drained by small
streams which flow roughly southwest.
The northern bog lies 2.5 miles south by east of Ben
Wheeler, Van Zandt County, well within the strike of the
Queen City Sand. State Highway 64 crosses the bog at its
head, but the culvert built there seems adequate for bog
stream flow. Above the highway no true bog conditions
exist, and the stream channel gives way to a low, narrow
depression populated at its base by scattered mature speciments of Myrica cerifera, Sambucus canadensis, and Alnus
serrulata; and at its head by a small but pure stand of
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Alrius bounded by a thin belt of bottom-land hardwoods.
Below the highway is the bog proper, which narrows
rapidly flowing
abruptly at its base to an intrenched,
stream. The body of the bog, at its widest point, is no more
than 150 yards across, and not more than 350 yards long.
At its base, in the region of the stream outlet, dense growths
of M yricCl give way to equally dense growths of Alnus,
Smilax, and Rubus. Bordering this tangle is a mixed stand
of mature bottom-land hardwoods.
The southern bog is 15 miles SSE. of Fairfield, Freestone
County, and lies well within the strike of the Carrizo Sand.
It is roughly pear-shaped in outline, about 200 yards across
at its widest point and 400 yards long. U.S. Highway 75
crosses it at a narrow point. The steep road embankment
has had a partial damming effect in spite of the culvert
which had been built to accommodate the bog stream.
Consequently, a small stretch of the bog above the road is
especially miry and deep and there is no evidence of a
stream channel. Above this the stream channel is again seen
and the low ground bordering it is covered by a dense
grO\vth of Alnus, Salix, Smilax and, especially, Myrica. As
the head of the bog is approached, My1·ica gradually gives
way to heavier stands of Alnus, and the bog itself tapers to
a narrow, dry stream bed. Similar conditions are seen as the
foot of the bog is approached, except that there is a continuous flow of water over the intrenched stream bed.
The main body of both of the study bogs is of an open
aspect. Myrica is abundant on all but their deepest portions,
but few specimens exceed five feet in height. The tree and
shrub growth for both areas is mainly confined to the bog
margins and sandier, drier, uplands.
Collections were made of all species within the seepage
depressions and upward about the periphery of the bogs
to a distance of 50 yards. Collecting trips were made during
the late summer and early fall of 1954 and the spring and
early summer of 1955, as follows: 25 September; 2, 13, 16,
17, 21 October; and 6 November, 1954; 5-6, 12, 19-20 March;
7-8, 16-17, 29 April; 14, 28 May; and 17-18 June, 1955. In
the fall the bogs were visited alternately. In the spring and
early summer both bogs were visited on the same day, or
in two-day periods.
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The quantity of species in both areas, and the complexity
of their local distribution, make any classification by community difficult. Therefore I have based habitats and general
boundaries on extent of disturbance, topography, type
of forest-cover (if any), depth of water-table, and soil
reaction. The following habitat groups are to be found in
the two areas, most of them more or less duplicated.
1. ROADSIDE.
Recently-disturbed soils of right-of-way; sands
of road shoulder; bare sands ; grass and weed covered
sandy-loam; moist roadside ditches to dry sands. No forest
reproduction; no shrubs. Some roadside plants common to
both areas are :
Grasses
Andropogon ternarius
Aristida oligantha
Aristida purpurascens
Bromus catharticus
Bromus japonicus
Cynodon dactylon
Digitaria sanguinalis
Festuca octoflora
Festuca sciurea
Hordeum pusillum
Leptoloma cognatum
Setaria genicu]ata
Sorghum halepense
Forbs
Castilleja indivisa

Coreopsis basalis
Coreopsis tinctoria
Croptilon divaricatum
var. divaricatum
Croton argyranthemus
Croton capitatus
var. Lindheimeri
Diodia teres
Eriogonum multiflorum
Galium Aparine
Geranium carolinianum
Hedyotis crassifolia
var. crassifolia
Helianthus cucun1erifolius
Heterotheca latifolia
Heterotheca pilosa

Lepidium virginicum
Linaria texana
Medicago minima
Nothoscordum bivalve
Oenothera laciniata
var. laciniata
Plantago aristata
Plantago virginica
Pyrrhopappus carolinianus
Rumex hastatulus
Verbena Halei
Vicia ludoviciana
var. ludoviciana
Vicia minutiflora
Viola Rafinesquii

Weedy annual and perennial grasses are dominant on the
gravels and sands of the immediate roadsides in both areas.
The perennial grass Andropogon ternarius abounds especially along the Freestone road. Farther from the roadside,
on the moist sand to sandy-loam of the right-of-way, the
percentage of annual and perennial forbs increases. Both
roadside areas are quite similar floristically with the exceptions of abundant stands of Phlox Drummondii var. peregrina and Paspalum Urvillei along the Van Zandt road, and
Rubus trivialis along the Freestone grade. An interesting
find for the Freestone area was the introduced springflowering grass, Briza minor. A stand of at least 100 plants
was growing on moist bare sand about 50 feet from the road
shoulder. A gully had been eroded in the road bank, the
grass seed probably washing down with the displaced sand.
However, the weed population of the Freestone area is more
static than that of the Van Zandt area, where the roadside
is bordered by both old-field and disturbed woodland. The
pastured woods there have an abundant representation of
roadside weeds both native (Festuca octofiora, F. sciurea,
Croptilon divaricatum, H edyotis crassifolia, H eterotheca
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spp., Linaria texana, and Senecio ampullaceus) and intro•
duced (Bromus catharticus, B. japonicus, and Poa annua).
Strangely enough, the weedy forb, Astragalus leptocarvus, while very abundant along the Van Zandt road, could
not be found on similar sites in the Freestone area, but in a
large stand in an open sandy clearing in sparse, undisturbed
woodland. Growing on the same site (the Freestone area)
were a number of other weedy, old-field and roadside plants.
It is significant however, that none of these is an introduced
species.
2. UNDISTURBED WOODLAND. Heavy to light stands of post
oak-blackjack oak-hickory on fine-textured, moist to dry,
loose, grey to brown sandy-loam; abundant oak-hickory
reproduction on moderate to deep litter, underlain by a thin
layer of dark brown humus, or sometimes (as in the Freestone area) the litter absent and bare sands exposed. Frequent to common on these sites are:
Trees
Carya texana
Cornus florida
Ilex decidua
Ilex vomitoria
Quercus falcata
Quercus marilandica
Quercus stellata
Ulmus alata
Viburnum rufidulum
ShntbB

V ffles
Ampelopsis arbores
Parthenocissus quinquefolia
FeT1UJ
Pteridium aquilinum
var. pseudocaudatum

Grasses

Aristida purpurascens

Carex Muhlenbergii
Panicum oligosanthes
Uniola laxa
Forbs
.
.
Ca II1carpa
Ascyrum Hypericoides
ai:n~r1cana
Baptisia Nuttalliana
.
Prunus grac1~1s
Rhus aro!Dat1ca var. serot~na Cassia fasciculata •
Centrosema virginianum
Rhus rad1~ans var. vulgar1s
Claytonia virginica
Rhue. T!)x1codendron
Desmodium sessilifolium
Vacc1n1um arboreum

Lonicera japonica
Erigeron tenuis
Froelichia campestris
Hypoxia hirsuta
Lespedeza Stuevei
Monarda fistulosa
var. mollis •
Penstemon laxiflorus
Podophyllum peltatum
Psoralea digitata
var. parvifolia ..
Ptilimnium N uttallii •
Sanicula canadensis
Scutellaria cardiophylla
Solidago rugosa •
Spermolepsis divaricata•
Tephrosia onobrychoides•
Verbena canadensis

*Freestone area
'°'*Van Zandt area

Since less than a fourth of the area of the Van Zandt
woodlands is unpastured, the number of species collected
from them was smaller than from the Freestone area. There
was also a noticeable difference in density of the undisturbed
woodlands of the two areas. The upland oak-hickory stands
of the Freestone area are more open and the soils are, as a
rule, drier. These factors may also account for the larger
number of Freestone species.
Uniola laxa is common on undisturbed high ground of
both areas. It has been noted as one of the few native east
Texas woodland pasture grasses, forming dense stands in
more shady locations. The legumes Baptisia Nuttalliana,
Desmodium sessilif olium, and Lespedeza Stuevei are also
fairly common. All three species have deep, woody roots and
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are thus adapted to compete for water and nutriment with
the numerous oak-hickory seedlings. Other perennials which
typify the undisturbed woods are Asclepias tuberosa (not
common, but one of the most colorful of east Texas wild
flowers), Verbena canadensis, and Scutellaria cardiophylla.
However, the greatest proportion of the ground cover is
made up of forest reproduction, and shrubs like Prunus
gracilis, Crataegus Engelmanni, Rhus aromatica, and Callicarpa americana. The most common understory tree of both
areas is Cornus fiorida. In the Van Zandt area it forms a
definite layer with Viburnum rufidulum.
3. OPEN WOODLAND.Sparse post oak-blackjack oak woodland interspersed with dry, sandy clearings. Organic content of soil negligible, humic layer absent. Highly leached
podzol (restricted to Freestone area).
This part of the Freestone woods proved especially productive. It is a sparsely wooded peninsula extending into
the bog on its north side. The soils there are dry, the shade
of the scattered oaks is light, and there are large patches of
exposed, light-colored sand. Bracken fern, one of the most
common ground-cover species in both areas, is here present,
but sparse. The location resembles in aspect the open grazed
woods of the Van Zandt area, except for the lack of hickory
in the over-story. The spring flowering annuals of the area
are strongly reminiscent of the type vegetation found on
recently abandoned old fields in east Texas, but have not
occupied the area as a result of any evident disturbance.
Astragalus leptocarpus, Coreopsis basalis, C. tinctoria, Helianthus cucumerifolius, Lepidium virginicum, Linaria canadensis, L. texana, Nama hispidum, Paronychia Drummondii,
Phacelia strictifiora, Rudbeckia divergens, Rumex hastatulus, Sedum Nuttallianum, and Thelesperma filifolium var.
fiavodiscum are all abundant on the open sands. Mixed with
these, though less abundant, are dry-soil perennials such as
Apocynum cannabinum, Berlandiera betonicif olia, Breweria
Pickeringii, Ceanothus americanus, Cnidoscolus texanus,
Liatris elegans, Opuntia nemoralis, Tradescantia hirsutifiora, Tradescantia subacaulis, and Yucca louisianensis. This
small area, less than a quarter-acre in extent, is a dry but
brilliant garden. Many of the plants are not to be found in
my Van Zandt study area, though all are listed in the flora
of that county. Such naturally-leached clearings must have
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absent;
to
forest litter sparse
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(Van Zandt
The same ground-cover species that are found in the undisturbed woodlands are found here, but have been largely
replaced by:
Grasses
Agrostis hyemalis
Aira elegans
Aristida oligantha
Aristida purpurascens
Bromus japonicus
Carex complanata
Carex Leavenworthii
Carex Muhlenbergii
Festuca octoflora
Festuca sciurea
Panicuni oligosanthes
Panicum ovinum
Paspalum ciliatifolium
Poa annua
Sphenophosis obtusata
Forbs
Allium mobilense
Anemone caroliniana
(increase)
Cassia fasciculata

Hypoxis hirsuta (increase)
Centrosema virginianum
virginicum
(increase)Lepidium
Claytonia virginica
Linaria texana
Clitoria mariana
Monarda punctata
Cnidoscolus texanus
var. intermedia
Commelina erecta
bivalve
Nothoscordum
var. angustifolia
corniculata
Oxalis
Coreopsis basalis
Plantago virginica
Croptilon divaricatum
Nuttallii
Ptilimnium
var. divaricatum
Rhynchosia latifolia
Daucus pusillus
divergens
Rudbeckia
carolinanum
Delphinium
Rumex hastatulus
Echinacea pallida
Senecio ampullaceus
Erigeron tenuis (increase)
Solanum carolinianum
Eriogonum multiflorum
Spermolepis divaricata
Froelichia campestris
Reverchoni
Tradescantia
(increase)
Vicia ludoviciana
Geranium carolinianum
Vicia minutiflora
Hedyotis crassifolia
Viola Rafinesquii
Helenium tenuifolium
cucumerifolius
Helianthus

Grasses such as Bromus japonicus, Festuca sciurea, F.
octofiora, and Aira elegans form abundant stands in the disturbed woodlands of the Van Zandt area, making them
inferior as pasture. The bright yellow-flowered spring
annual, Senecio ampullaceus, forms heavy masses of vegetation which are apparently unpalatable as graze. Pasturing
of the forest has destroyed much of the natural tree reproduction, giving parts of the woodland an almost park-like
aspect.
5. OLD FIELD PASTURE. Gentle unforested slope; highly
leached, grey sandy-loam; occasional patches of open land;
humic layer very thin or absent (only on the Van Zandt
area).
Amount of disturbance is reflected in the many species of
annuals and their abundance. As some perennial forbs, like
Croton argyranthemus, Hymenopappus artemisiaefolius,
Opuntia nemoralis, and Schrankia Nuttalliana are present,
the field apparently has not been cultivated for several
years. In the early spring the sandier patches of pastures
are covered with the small blue flowers of H edyotis crassi-
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folw, and later by such colorful old-field annuals as Astragalus leptocarpus, Castilleja indivisa, Linaria texana, L.
canadensis, and Oenothera laciniata. A clear indication of
the infertility of the site is its grass population-Andropogon virginicus var. virginicus, Aristida oligantha, A. purpurascens, Digitaria sanguinalis, Cenchrus incertus, Festuca
sciurea, and Leptoloma cognatum. All the above grasses are
frequent to common on the pasture, yet none have much
value as forage.
As the sandy ground slopes downward toward the muck
of the bog proper, a narrow belt (20-100 feet) of marshy
ground is crossed. It is the point at which bog and bogborder species sometimes mingle.
6. BOG MARGIN. Narrow, gradually sloping belt of muck,
wet sands, or moist sandy-loam adjacent to bog; organic
content of soils usually high; subsoil a grey sand with reddish mottlings; sporadic cover of bottomland hardwoods
with open marsh meadow;
and wax myrtle, alternating
muck soils of bog margin differentiated from those of bog
by their shallowness.
Myrica cerifera is especially abundant along the bog margins of both areas, rooted in muck and wet sands. Its most
luxurious growth is attained on soils in which the muck
layer is thin. On such sites it is so numerous that little other
vegetation is found. Some of the older specimens in the Van
Zandt area reach a height of from 12 to 15 feet. The greater
size of the myrtle along the bog margin gives the bog a
banded appearance although smaller specimens are abundant on the deeper muck.
Sedges, rushes, and grasses dominate the open portions of
the Van Zandt bog margin. Most abundant are: Agrostis
hyemalis, Andropogon virginicus (both varieties), Axonopus affinis, Digitaria violascens, Eleocharis acicularis, E.
melanocarpa, E. tuberculosa, Erianthus giganteus, Juncus
dichotomus, J. nodatus, Panicum brachyanthum, P. hians,
P. dichotomum, P. scoparium, P. virgatum, Paspalmn dilatatum, and Paspalum laeve. The Freestone bog, bounded by
a somewhat wider belt of marsh-meadow, has a larger proportion of grasses.
On wetter parts of the Van Zandt bog margin are occasional clumps of sphagnum moss. There is none in the bog
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itself where conditions for its growth seem to be better.
On or beside the clumps of sphagnum are tiny rosettes of
Drosera annua. These tiny sphagnum-drosera
patches are
the only rem.inders of the much described northern bogs.
Even this pairing was not evident in the Freestone area,
where only one small clump of sphagnum was found. It was
growing in the shade of an alder thicket at a considerable
distance from the bog. Drosera, on the other hand, was
found growing abundantly
(and alone) on moist to wet
marginal sands and occasionally on wet shaded sands under
bottom-land hardwoods. The pH of the soils on which sundew is found is approximately the same ( 4.5-5.2) in the
two areas.
Below the bog margin of both areas the ground flattens
out into a level expanse of water-logged soil.
7. BOGPROPER.Wide, poorly drained belt of shallow to deep,
quaking muck soil (underlain by grey, red-mottled sand),
interspersed with pools of stagnant water and dissected by
a slowly flowing, iron-tinted stream. The following plants
were found:
Trees and Shrubs
Acer rubrum
Myrica cerifera
Salix nigra var. Lindheimeri
Rubus Iouisianus
Ferns and Lycopods
Lycopodium
inundatum
var. Bigelovii
Osmunda cinnamonea
Osmunda regalis
var. spectabilis

Grasses
Andropogon virginicus
var. abbreviatus
Andropogon virginicus
var. virginicus
Carex lurida
Cyperus Haspan
var. americanus*
Cyperus ovu1aris
var. ovular is
Dulichium arundinaceum**
Eleocharis
acicularis*
Eleocharis
melanocarpa
Eleocharis
tu berculosa
Erianthus giganteus
} uirena squarrosa *
Juncus coriaceus
Juncus diffusissimus
Juncus effusus var. solutus
J uncus margina tus

Juncus nodatus
Juncus scirpoides*
Leersia oryzoides
Panicum agrostoides
Panicum anceps
Panicum dichotomum
Panicum hians
Panicum virgatum
l'aspalum dilatatum
Paspalum laeve
Rhynchospora
oligantha
Scirpus cyperinus*':'
Scleria cilia ta

Forbs

Aletris aurea**
Asclepias rubra * *
Aster dumosus var. gracilipes
Aster scabricaulis*
Bidens laevis
C::i.Jor1ogonpulchellus*':'
Doellingeria umbellata
var. latifolia
Eriocaulon decangulare
Eryngium integrifolium
Eupatorium
coelestinum
Eupatorium perfoliatum
Gratiola brevifolia
Hydrocotyle umbellata
Hydro lea ova ta**
Hypericum mutilum*
..1-1.ypericumvirginicum

Hypoxis rigida**
Iris virginica
Lobelia puberula
Lobelia Reverchonii*
Ludwigia alternifolia
var. alternifolia*
Ludwigia alternifolia
var. pubescens**
Ludwigia pilosa**
Mikania scandens
Peltandra virginica
Pogonia ophioglossoides
Polygala sanguinea **
Polygonum opelousanum
Polygonum punctatum
var. parviflorum *
Ptilimnium
capillaceum
Ptilirnnium costatum
Ranunculus pusillus
var. angustifolius*
Rhexia interior
Rhexia mariana**
Sagittaria
latifolia
Schoenolirion croceum**
Spiranthes cernua
Typha latifolia**
Utricularia
cornuta *
Viola missouriensis
Xyris ambigua **
Xyris caroliniana**
Xyris torta

*Van Zandt area only
* ,:,Freestone area only

Vegetation is dense in both bogs. In addition to an abundance of grasses, rushes, and sedges there are frequent
clumps of Myrica, Rubus, Hypericum, and Ludwigia. Practically every common bog plant is a perennial and a clumpformer with heavy fibrous or rhizomatous anchorage. Pure
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stands of one species are therefore most noticeable in
the bogs.
·
There are few colorful early spring flowers in either bog.
The only exception is Viola missouriensis which flowers
abundantly in the Van Zandt bog in late March. While the
surrounding margins and woods are filled with a variety
of spectacular wild flowers, the bogs themselves have ;,n
almost barren appearance
until mid-April. Sedgesi and
rushes such as Eleocharis melanocarpa, E. tuberculosa, E.
acicularis (Van Zandt), Carex lurida, Junuas effusus, J.
dichotomus, J. nodatus, and J. diffusissimus form the earliest heavy cover. Carex lurida is esppcially abundant in both
bogs, forming large emerald-gree11 clumps. Height of flowering for the most colorful bog plants is late summer and fall.
Growth then is so dense that it is difficult to penetrate. The
tall bog sunflower. Efelianthus angustifolius, is abundant
throughout, as are other composites of similar habit such as
Doellingeria umbellata, Eupatorium perf oliatum, and Aster
dumosus. Shrubby masses of Hypericum virginicum are
everywhere interspersed
with the reddish branches of
Ludwigia, blue heads of Eryngium integrif olium, and white
masses of Ptilimnium. Along the slow-flowing bog streams
are rank growths of Hydrocotyle umbellata, Peltandra virginicus, Sagittaria latifolia, and occasional clumps of Iris
virginica. Tall clump-forming grasses (Erianthus giganteus, Panicum anceps, and Panicum virgatum) are also
seen in quantity. The dominant grasses for both bogs, however, are Andropogon virginicus var. abbreviatus and A.
virginicus var. virginicus. Other grasses, such as Leersia
oryzoides and Panicum dichotomum are distributed generally throughout the bogs, but do not form stands.
8. BOTTOM-LANDHARDWOODS.
Level, heavily-forested sites
paralleling intrenched stream bottom. Soil a dark brown,
highly organic sandy-loam interspersed with seepage sand
flats; ground-cover extremely variable in composition, with
little expression of dominance.
On the lower sides of both bogs, the principal streams
become intrenched, and the water drains rapidly out over
sandy beds. The vegetation changes abruptly to an extensive
stream-side cover of Alnus serrulata. Bordering and intermingling with the alder thickets is a belt of such bottomland hardwood species as Liquidambar styraciftua, Nyssa
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sylvatica, Quercus nigra, Q. falcata, and Ulmus americana.
Under-story trees (Cornus fiorida, !lex decidua, /lex vomitoria, and Viburnum rufidulum) are frequent, and also such
shrubs as Callicarpa americana and Sambucus canadensis.
In spite of the establishment of a definite channel and
more effectively drained soil, some seepage from the adjac"nt slopes is still evident. This is particularly true in the
Van Zandt area where there are some "slick" slopes, or
sandy fla'w through which and over which water trickles.
The dominan.t under-story tree is Alnus serrulata, which
in places forms sueh dense cover that but little other vegetation is present. Assodi:i.ted with the alder in the Van Zandt
area are two species of fern, Woodwardia areolata and Athyrium asplenoides-the
latter growing in isolated clumps on
the shaded sandy-loam of the stream banks, and the former
growing in large patches on the wetter :seepage areas. At the
lower edge of both bogs, and along the established stream
banks, in close association with the alder, are dense growths
of Rubus louisianus. Lianas, too, are prevalent in these
restricted bottom-lands and contribute to one's difficulty in
traversing them. Especially abundant are Berchemia scandens, Lonicera japonica, Smilax spp. and Vitis rotundifolia.
Some rather large specimens of Myrica are present in the
bottom-lands, but there are no signs of reproduction. An
apparent displacement of Myrica by Alnus is taking place,
probably parallel with the headward erosion of the streams
and subsequent establishment of better drainage. In the
bottom-lands of both areas no forbs could be termed "prevalent," although a considerable number of species are present.
On well-drained soils, the grass Uniola laxa is abundant and
there are several species of Panicum present, none of which
is common. Some bottom-land species are:
Trees
Acer rubrum
Alnus serrulata
Cornus florida
Ilex decidua
!lex vomitoria
Liquidambar
styraciflua
Nyssa sylvatica var. dilatata

Vines
Berchemia scandens
Lonicera japonica
Parthenocissus
quinquefolia
Rosa setigera*
Smilax Bona•nox
Smilax glauca
Grasses

Quercus nigra
Salix nigra var. Lindheimerii
Ulmus americana
Viburnum rufidulum
Shrubs
Callicarpa americana
Cephalanthus
occidentalis**
Rubus Iouisianus
Sambucus canadensis

Juncus acuminatus*
Juncus dichotomus
Juncus interior**
Juncus marginatus
Juncus scirpoides*
Juncus tenuis
Leersia o-ryzoides
Oplismenus setarius*
Panicum dichotomum

Quercus falcata

Agrostis scabra

Panicum
Panicum
Panicum
Panicum
Panicum

laxiflorum
microcarpon
ovinum
polyanthes*
Ravenelii*

Sphenopholis obtusata

Uniola laxa

Forbs
Boehmeria cylindrica

Cardamin.e parviflora
var. arenicola
Clitoria mariana
Drosera an n ua **
Galium obtusum
Gratiola neglecta*
Linum striatum*
Oxalis corniculata
Pedicularis canadensis*

*
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Phytolacca americana
Ptilimnium capillaceum
Ranunculus pusillus
var. angustifolius
Sanicula canadensis

*Van Zandt area only

BOGS IN

NORTHEASTERN

Scutellaria parvula
Sisyrinchium micranthum•
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var. texensis
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Viola Lovelliana
Viola missouriensis
Viola primulifolia
var. villosa••

**Freestone area only

Differences between the two Areas
A total of 406 species was collected from the two study
areas. The Van Zandt area yielded 315 species, the Free- .
stone area, 325. Eighty-one species were collected only in the
Van Zandt area, 91 were found only in the Freestone area.
This suggests a substantial difference in the floristic makeup, but such is not the case. A distinct majority of species
listed for only one area are, in that area, very rare to infrequent. It is entirely possible that some species given for
only one area are present in the other also, but have been
overlooked because of rarity. Those species found aboundant
to very abundant in one area are almost without exception
abundant in the other area. Differences in site must also be
considered in the floristic comparison. No old fields or disturbed woodlands are adjacent to the Freestone bog; and no
open dry, sandy stretches of woodland are adjacent to the
Van Zandt bog.
When we consider the distance- and topographic barriers
between the two areas, the vegetation within the two bogs
and their bog-margins seems to be remarkably similar.
There is one striking difference between the two bogs.
Osmunda cinnamomea and Osmunda regalis var. spectabilis,
while occasional in the Van Zandt bog, are very abundant in
the Freestone bog. There, clumps of Osmunda cinnamomea
at least ten feet in diameter are found, and some of these
are closely spaced. The tough fern-rhizomes make excellent
stepping-stones for the bog visitor, and the lack of such
a convenience in the Van Zandt area was a cause of much
(muck) discomfiture to the present author.
Such plants as Aletris aurea, Calopogon pulchellus,
Hypoxis rigida, Asclepias rubra, Schoenolirion croceum,
Xyris ambigua and Xyris caroliniana, while restricted to
the Freestone bog, are either present as small solid stands
(Schoenolirion) or are of scattered distribution. Nearly all
of the species dominant in both areas are long-lived clump·
formers.
Greatest differences in vegetation were in roadside plants,
most of which are annuals. There was also a substantial
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difference in undisturbed woodlands, probably because of
the much smaller proportion of undisturbed woodland in
the Van Zandt area.
Reaction in Disturbance
l. Grazing Disturbance. The Van Zandt bog, bogmargin, and surrounding woodlands are subject to grazing
disturbance. This is most noticeable in the upland woods.
Partial stripping
of forest reproduction
and original
ground-cover species has resulted in patches of bare ground
or a reduction of humus-forming litter, and large numbers
of annual grasses and forbs have occupied the openings.
However, as the bog is approached, evidence of disturbance
lessens, and with it the percentage of annual species. Here
the primary source of soil water is seepage, and it is not
affected by stripping of ground-cover. Grasses, sedges, and
rushes are common to the bogs and margins of both areas,
yet even the grasses of the Van Zandt area seem to bear up
well under grazing. Reaction of the vegetation to grazing
seems to be confined to a slight increase in the proportion
of sedges and rushes.
2. Mechanical Disturbance.-Roads
are primary avenues
of plant migration, as shown by the large number of
weedy-type species growing on the disturbed soils of road
shoulders and in roadside ditches. If the disturbance is limited to road construction, as it seems to have been in the
Freestone area, the weedy introductions will be confined to
the roadsides. If there is an added disturbance, such as
grazing or cultivation, as in the Van Zandt area, these other
sites will also be occupied.
Owing to partial damming of the main bog stream by the
highway shoulder, the western portion of the Freestone bog
is exceedingly deep and mucky. On this very wet side (an
artificial habitat) there is a large stand of the sedge, Scirpus
cyperinus, not found in the Van Zandt area. Across the
highway, in standing water, is a small colony of Typha latifolia, also restricted to the Freestone area and a seeming
result of highway construction.
Soils and Soil Reaction
Wilde (1946) describes gley soils as having a 'dark to
black, partly decomposed, organic Ao layer; a nearly black,
humus-infiltrated A 1 layer; and a light colored, podzolic or
podzol-like leached A2 layer often mottled by ferrous iron
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and other reduced compounds.' This description fits well the
soils of the margins of the Freestone and Van Zandt bogs.
Wilde says further, that 'when the organic layer attains a
thickness greater than six inches, the gley soils are referred
to as organic soils or peat and considered as a special group.'
This definition applies to soils of the bog proper in both
areas.
On April 16 and 17, 1955, soil and bog-water samples
were collected from both areas. All soil samples were taken
six inches below base of surface litter (if any), and stored
in pint-capacity paper containers. Samples were tested for
pH on April 18 at Atlantic Refining Company's laboratory
in Dallas, using a Beckman Model N pH meter. The following results were obtained:
Location of Sample
1. Open oak-hickory woods;
ungrazed; brown to gray loose
sandy-loam
2. Ditto
3. Ditto
4. Open oak-hickory woods;
grazed; brown to gray, loose
sandy loam; 100' from bog
margin
5. Open oak-hickory woods;
same as 4, but darker colored,
moister soil; 25' from bog
margin
6. Myrtle-grass-sedge
complex
of bog margin; wet muck over
mottled sand
7. Myrtle-sphagnum;
thin layer
of muck over wet, mottled sand;
bog margin
8. Sphagnum-drosera;
same as 7

pH Van Zandt
6.0
5.9
5.7

6.6
6.1
4.6 ( dark colored,
moist)

6.0

4.5
5.0

4.5

5.2
5.0

9. Drosera-G na phali um- KrigiaAndropogon; wet black sands;
bog margin
10. Soil under sphagnum clump;
sandy-brown muck; bog margin
11. Clea1'ing in grove of large
myrtle; Ranunculus pusillusCircium horridulum-Salix
Viola
missouriensis-Carex-J
uncus;
bo<>"
margin; thin muck layer
t2. Muck under Eleocharis-CarexAndropogon-Erianthus;
12" to
mottled sand; bog

pH Freestone

5.0 (Drosera onlywet sands)

4.5
5.1

5.5

5.6

5.0 (muck too deep
to measure
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13. Ditto. 18" to mottled sand
14. Ditto. Over 24" to mottled
sand

.5.2

4.9 ditto

5.3
G.2

4.9 ditto
6.0

23

15. Alnus-Woodwardia-Liquiwet seepage
dambar-Rubus;
sands; bottom-land hardwoods

The pH values of the well-drained, upland sandy-loams
are highest. As the bog is approached and the organic content and soil moisture increase ( or, as the water table is
neared), the pH drops proportionally.
pH of Bog Stream
Water taken from the bog streams of both of my study
areas had the following pH gradients:
Location of Sample
1. St1 earn, at head of bog

2. Stream, in heart of bog; OsmundaCarex-E 1·ianthus-J uncus-PanicumHypericum complex; current sluggish
3. Stream, in heart of bog (same
vegetation as in 2) near rapid flowing
tributaq
4. Stream, in lower portion of bog
( same vegetation as in 2 and 3) ;
modernte flow
5. Stream exiting: from bog (Alnusrapid flow
Liquidambar-Nyssa-Rubus);

pH Van Zandt pH Freestone
7 .0
6. 7
.5.7

6.4

6.5

6.8

6.5

6.7

6.3

5.7

Cowles and Schwitalla (1923) concluded that pH values
drop when water passes slowly over decaying vegetable matter, rise when water flows rapidly over a clean bed, and are
highest in areas of falls or rapids.
It would appear that addition of organic acids from the
bog muck of the study-areas does increase somewhat the
acidity of the stream. However, the current of both streams
is fairly constant, if slow in some places, which helps to
counteract the acid inclusions by aeration and dilution.
At any rate, the pH of bog stream water is noticeably
higher than that of the surrounding bog soils.
Acid-Forming Potential of Bog Vegetation
Kurz (1928) in his study of the influence of sphagnum on
bog-soil reactions, mentioned the acid-forming potential of
0smunda. He took samples from the roots of 0. cinnamomea
and 0. regalis, plus samples from directly beneath the
plants at depths of 6, 12, 18, 24, 30, and 36 inches. The bog
in which he made the study (Cowles Bog, Mineral Springs,
Indiana) is similar to the Freestone bog in that Sphagnum
is sparse and 0smunda abundant. Peat taken from the roots
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of 0. regalis registered pH 4.5 and from directly below the
plant at a depth of 6 inches, 5.0.
As a check, I took samples at a depth of approximately
six inches below 0. regalis, of which there were several
large clumps. Samples were taken at least 100 feet apart,
yet the pH's ranged from 4.8 to 5.1. This checked fairly
closely with Kurz's data. Yet pH's taken from below sedgegrass averaged 4.9; and pH's taken from below myrtlesphagnum and sphagnum-dorsera,
ranged from 5.0 to 5.2.
The pH's from the myrtle-grass-sedge
complex of the bog
margins averaged 5.0 for the Van Zandt area and 4.5 for
the Freestone area. One portion of the Freestone bog margin
consisted of a narrow stretch of moist to wet sands which
were populated by sparse clumps of Andropogon virginicus
in fall and Gnaphalium-Krigw-Hypoxis
in spring. In between these, on bare sands, were many rosettes of Drosera
annua. The pH of these sands, taken in the midst of the
sundew, tested from 4.5 to 5.0.
Above are listed wide extremes of soils and vegetative
cover, yet the pH range is not wide. The only factor that
the soils have in common is poor drainage. This seems to be
the prime requisite for high acidity in these areas.
Transeau (1903), in his article on bog plant societies of
northern North America, first mentioned the well known
bog plants of the north: sundew, pitcher plant, tamarack,
cranberry, cassandra, rosemary, and Labrador tea. In contrast to these famed plants of the "undrained swamps" he
gave a list of plants which occur in the so-called "drained
swamps" in the north. His list follows: opposite it I have
listed some prominent bog, bottom-land hardwood, and bogmargin plants from the present study area.
Northern Drained Swamps
(Transeau)
Typha latifolia
Scirpus lacustris
J uncus effusus
Carex riparia
Polygonum emersum
P. sagittatum
Cephalanthus occidentalis
Cornus stolonifera
cornus candidissima
Salix discolor
Acer rubrum
Ulmus americana
Fraxinus americana

Study Area
(Kral)
Typha latifolia
Scirpus cyperinus
Juncus effusus var.
Carex sp.
Polygonum sp.
Cephalanthus occidentalis
Cornus florida
Salix nigra var.
Acer rubrum
Ulmus americana
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Transeau's drained swamp societies are referred to as
growing on low grounds adjacent to undrained swamp, and
along stream courses. He goes on to say that typical bog
societies are found in the colder portions of North America;
and that they have optimum development in areas of moist
climate and great temperature extremes. His maps show
this region as the central and southern portions of the glacially beveled Canadian Shield, with the northern Great
Lakes area as its center and southernmost extension. To the
north and south the composition of the societies becomes
increasingly thin in species. The first species to fall out are
the woody plants, the last to disappear are herbs. He further
explains that bog societies are quite like conifer forests in
their development to tree climax-vegetation ; and that where
the bogs are surrounded by hardwoods, no order of succession to the surrounding forest is evident. Finally, he considers present bog societies (in his observed area, Ohio,
Indiana, and southern Michigan) as relics of former climate
conditions.
His distribution-map of bog plants included east Texas.
He listed Drosera and Dulichium as the only remnants of the
richer northern bog flora: Drosera, Comarum, M enyanthes,
Eriophorum, Ledum, Oxycoccus, Andromeda, Kalmia, and
Chamaedaphne.
He also mentioned swamp societies made up of more
southerly forms, saying that they 'must be considered as
the normal hydrophytic vegetation of the present climatic
conditions.
My study areas show restriction in the number of northern bog plants. Also, in my areas, no correlation between
the bog vegetation and that of surrounding uplands appears.
Transeau found difficulty in establishing concrete drainedand undrained-swamp plant societies, since he saw many
instances of typical undrained swamp plants growing on
drained swamp sites and vice versa. There are large numbers of drained-swamp species growing in the study-area
bogs.
Yet drained-swamp plants in my areas (Bidens laevis,
Carex lurida, Iris virginica, Hydrocotyle, Sagittaria, Peltandra, and Typha) occur only along the streams, whose pH
is noticeably higher than that of the muck soils. In the early
spring, waterways can be traced by growths of the above
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plants. That these swamp plants are restricted to the
streams and stream-sides within muck areas must be significant. The pH of the soils adjacent to the streams must
be raised enough by aeration and dilution to lie within the
tolerance-limits of the above-listed plants. Therefore, in
spite of the growth of swamp plants within the area, its
general character is one of a bog. The pH is low, and the
accumulation of unincorporated litter (peat) is thick.
Rigg (1922) defines a bog as "that stage in the physiographic succession of an area during which its surface is
entirely devoid of ordinary 'hard' soil, and is composed completely of living sphagnum moss under which is fibrous
brown peat composed mainly or entirely of partially decayed
sphagnum."
With the exception of one small clump in the Freestone
area ( found along the bog stream under shade of alder) ,
and a restricted fringe of it along the bog margin in the
Van Zandt area, no sphagnum moss is present. Rigg's statement, while it may be applicable in the northern, eastern,
montane, and coastal areas, does not apply to eastern Texas.
Davis (1906) defines a bog as "an area of wet, porous
land of which the soil is made up principally of decaying
vegetable matter, so loosely consolidated, and containing so
much water that the surface shakes and trembles as one
walks over it. The vegetation upon the surface is variable
but it is characteristically
either some species of moss,
sedge, or grass, or a combination of two or more of these
with shrubs and even small trees." This definition characterizes my two seepage areas, and gives support to their
designation as bogs though they bear little floristic resemblance to northern undrained swamps.
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SPECIES

LYC0P0DIACEAE

Lycopodium inundatum L.
var. Bigelovii Tuckerm.
OSMUNDACEAE

Osmunda cinnamomea L.
Osmunda regalis L.
var. spectabilis (Willd.) Gray
P0LYP0DIACEAE

Athyrium asplenoides (Michx.)
Eaton
W oodwardia areola ta ( L.) Moore
Pteridium aquilinum (L.) Kuhn
var. pseudocaudatum (Clute)
Heller
PINACEAE

Juniperus

virginana

L.

TYPHACEAE

Typha latifolia Willd.
ALISMATACEAE

Sagittaria

latifolia Willd.

GRAMINEAE

Bromus catharticus Vahl.
Brom us japonicus Thunb.
Bromus secalinus L.
Festuca octoflora Walt.
Festuca sciurea Nutt.
Poa annua L.
Briza minor L.
Eragrostis oxylepis Torr.
var. oxylepis
Eragrostis spectabilis (Pursh)
Steud.
Eragrostis trichodes Nutt.
Uniola laxa (L.) B.S.P.
Tridens flavus (L.) Hitchc.
Triplasis purpurea (Walt.)
Chapm.
Hordeum pusillum Nutt.
Lolium temulentum L.
Sphenopholis obtusata (Michx.)
Scribn.
Trisetum interruptum Buck!.
Aira elegans Willd.
Avenafatua L. var. sativa (L.)
Hasskn.
Agrostis hyemalis (Walt.) B.S.P.
Agrostis scabra Willd.
Sporobolus junceus (Michx.)
Kunth
Sporobolus vaginifiorus (Torr.)
Wood var. neglectus (Nash)
Scribner
Aristida desmantha Trin.&Rupr.
Aristida lanosa Muhl. ex. Ell.
Aristida oligantha Michx.
Aristida purpurascens Poir.
Cynodon dactylon (L.) Pers.
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FOR BOTH STUDY AREAS*
Leersia oryzoides (L.) Swartz
Anthaenantia rufa (Ell.) Schult.
Digitaria sanguinalis (L.) Scop.
Digitaria violascens Link
Leptoloma cognatum (Schult.)
Chase
Axonopus affinis Chase
Paspalum ciliatifolium Michx.
Paspalum dilatatum Poir.
Paspalum floridanum Michx.
var. floridanum
Paspalum floridanum Michx.
var. glabratum Engelm.
Paspalum laeve Michx.
Paspalum Urvillei Steud.
Panicum agrostoides Spreng.
Panicum anceps Michx.
Panicum brachyanthum Steud.
Panicum dichotomifiorum Michx.
Panicum dichotomum L.
Panicum hians Ell.
Panicum laxiflorum Lam.
Panicum microcarpon Muhl.
Panicum oligosanthes Schult.
var. oligosanthes
Panicum oligosanthat Schult.
var. Helleri (Nash) Fern.
Panicum ovinum Scribn.&Smith
Panicum polyanthes Schult.
Panicum Ravenelii Scribn.&Merr.
Panicum sphaerocarpon Ell.
Panicum scoparium Lam.
Panicum virgatum L.
Oplismenus setarius (Lam.)
R.&S.
Setaria geniculata (Lam.)
Beauv.
Cenchrus incertus M.A.Curtis
Erianthus giganteus (Walt.)
Muhl.
Andropogon scoparius Michx.
var. virilis Shinners
Andropogon tenarius Michx.
Andropogon virginicus L. var.
abbreviatus (Hackel)
Fern.&Grisc.
Andropogon virginicus L.
var. virginicus
Sorghum halepense (L.) Pers.
Sorghastrum nutans (L.) Nash
CYPERACEAE

Cyperus globulosus Aubl.
var. robustus (Boeck.) Shinners
Cyperus H aspan L.
var. americanus Boeck.
Cyperus ovularis (Michx.) Torr.
var. cylindricus (Ell.) Torr.

*Those species printed in roman type are common t.o both areas; those in ital,ic are
to the
to the Van Zandt study area; and thos~ in boldface are restricted
restricted
study area.
Freestone
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Cyperus ovularis (Michx.) Torr.
var. ovularis
Cyperus retrofractus (L.) Torr.
Cyperus strigosus L.
Cyperus unifiorus Torr.&Hook.
Fuirena squarrosa Michx.
Scirpus cyperinus (L.) Kunth
var. rubricosus (Fern.) Gilly
Dulichium arundinaceum (L.)
Britton
Eleocharis acicularis (L.) R.&S.
Eleocharis melanocarpa Torr.
Eleocharis tuberculosa (Michx.)
R.&S.
Rhynchospora oligantha Gray
Scleria ciliata Michx.
Carex brevior (Dewey) Mackenz.
Carex cephalophora Muhl.
Carex complanata Torr.&Hook.
Carex flaccosperma Dewey
Carex fioridana Schwein.
Carex Leavenworthii Dewey
Carex leptalea Wahl.
var. Harperi (Fern.) Stone
Carex lurida Wahl.
Carex Muhlenbergii Schkuhr
Carex retrofiexa Muhl.
ARACEAE
Peltandra virginica L.
XYRIDACEAE
Xyris ambigua Beyr.
Xyris caroliniana Walt.
Xyris torta J.E.Smith
ERIOCAULACEAE
Eriocaulon decangulare L.
COMMELINACEAE
Commelina erecta L. var.
angustifolia
(Michx.) Fern.
Tradescantia hirsutiflora Bush
Tradescantia occidentalis
(Britton) Smyth
Tradescantia Reverchonii Bush
Tradescantia subacaulis Bush
JUNCACEAE
Juncus acuminatus Michx.
Juncus coriaceus Mackenzie
J uncus dichotomus Ell.
Juncus diffusissimus Buck!.
Juncus effusus L.
var. solutus Fern.&Wieg.
Juncus interior Wieg.
Juncus marginatus Rostk.
Juncus nodatus Cov.
Juncus scirpoides Lam.
Juncus tenuis Willd.
Juncus validus Cov.
Luzula bulbosa (Wood) Rydb.
LILIACEAE
Aletris aurea Walt.
Schoenolirion croceum
(Michx.) Gray
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SMILACACEAE
Smilax Bona-nox L.
Smilax glauca Walt.
Smilax rotundifolia L.
AGAVACEAE
Yucca louisianensis Trel.
A~IARYLLIDACEAE
Allium mobilense Regel
Nothoscordum bivalve (L.)
Britton
HYPOXIDACEAE
Hypoxis hirsuta (L.) Cov.
Hypoxis rigida Chapm.
IRIDACEAE
Iris virginica L.
Nemastylis purpurea Herbert
Sisyrinchium micranthum Cav.
ORCHIDACEAE
Pogonia ophioglossoides ( L.) Ker.
Calopogon pulchellus
(Salish.) R.Br.
Spiranthes cernua (L.) L.C.Rich
SALICACEAE
Salix nigra L.
var. Lindheimeri Schneider
MYRICACEAE
Myrica cerifera L.
JUGLANDACEAE
Carya texana Buck!.
BETULACEAE
Alnus serrulata (Ait.) Willd.
FAGACEAE
Quercus falcata Michx.
Quercus incana Bartram
Quercus marilandica Muenchh.
Quercus nigra L.
Quercus stellata Wang.
ULMACEAE
Ulmus alata Michx.
Ulmus americana L.
MORACEAE
Morus rubra L.
URTICACEAE
Boehmeria cylindrica (L.) Sw.
var. Drummondii Wedd.
LORANTHACEAE
Phoradendron fla vescens ( Pursh)
Nutt. var. flavescens
POLYGONACEAE
Eriogonum annum Nutt.
Eriogonum multiflorum Benth.
Rumex crispus L.
Rumex hastatulus Baldw.
Polygonum opelousanum Riddell
Polygonum punctatum Ell.
var. parvifiorum Fassett
CHENOPODIACEAE
Chenopodium ambrosioides L.
AMARANTHACEAE
Froelichia campestris Small
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NYCTAGINACEAE
Mirabilis albida (Walt.) Heimerl
var. lata Shinners
PHYT0LACCACEAE
Phytolacca americana L.
P0RTULACACEAE
Claytonia virginica L.
CARY0PHYLLACEAE
Cerastium viscosum L.
Cerastium vulgatum L.
Sagina decumbens (Ell.) T.&G.
Arenaria Drummondii Shinners
Paronychia Drummondii T.&G.
Silene antirrhina L.
RANUNCULACEAE
Delphinium carolinianum Walt.
Anemone caroliniana Walt.
Clemati"s reticulata Walt.
Ranunculus fascicularis Muhl.
var. apricus (Greene) Fern.
Ranunculus laxicaulis
(T.&G.) Darby
Ranunculus pusillus Poir.
var. angustifolius (Engelm.)
Benson
BERBERIDACEAE
Podophyllum peltatum L.
LAURACEAE
Sassafras albidum (Nutt.) Nees
var. molle (Raf.) Fern.
FUMARIACEAE
Corydalis micrantha (Engelm.)
Gray var. australis (Chapm.)
Shinners
CRUCIFEJRAE
Lepidium virginicum L.
Cardamine parviflora L. var.
arenicola (Britton) O.E.Schulz
Draba brachycarpa Nutt.
CAPPARIDACEAE
Cristatella erosa Nutt.
CRASSULACEAE
Sedum Nuttallianum Raf.
HAMAMELIDACEAE
Liquidambar styracifiua L.
RosACEAE
Crataegus Engelmanni Sarg.
Crataegus Marshallii Eggleston
Crataegus spathulata Michx.
Rubus aboriginum Rydb.
Rubus duplaris Shinners
Rubus louisianus Berger
Rubus trivialis Michx.
Rosa bracteata W endl.
Rosa setigera Michx.
var. tomentosa T.&G.
Pru nus angustif olia Marsh.
Prunus gracilis Engelm.&Gray
Prunus serotina Ehrh.
LEGUMIN0SAE
Acacia hirta Nutt.
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Schrankia Nuttallii (DC.)
Standley
Cassia fasciculata Michx.
Baptisia Nuttalliana Small
Crotalaria Purshii DC.
Medicago arabica (L.) All.
Medicago minima L.
Melilotus indica (L.) All.
Indigo/era leptosepala Nutt.
Psoralea digitata Nutt.
var. parvif olia Shinners
Psoralea simplex Nutt.
Psoralea subulata Pursh
var. minor Shinners
Dalea Drummondiana Shinners
Tephrosia onobrychoides Nutt.
Tephrosia virginiana (L.) Pers.
Astragalus leptocarpus T.&G.
Desmodium ciliare (Muhl.) DC.
Desmodium sessilifolium T.&G.
Desmodium viridifi,orum (L.) DC.
Lespedeza hirta (L.) Ell.
Lespedeza Stuevi Nutt.
var. Stuevei
Vicia dasycarpa Ten.
Vicia ludoviciana Nutt.
var. ludoviciana
Vicia minutiflora Dietr.
Clitoria mariana L.
(L.)
Centrosema virginianum
DC.
Apios americana Med.
var. americana
Galactia volubilis (L.) Britton
var. mississippiensis Vail.
Rhynchosia latifolia Nutt.
Phaseolus helvolus L.
Phaseolus leiospermus T.&G.
Phaseolus umbellatus (Muhl.)
Britton
GERANIACEAE
Geranium carolinianum L.
OXALIDACEAE
Oxalis corniculata L.
Oxalis violacea L.
LINACEAE
Linum medium (Planch.) Britton
var. texanum (Planch.) Fern.
Linum striatum Walt.
P0LYGALACEAE
Polygala incarnata L.
Polygala sanguinea L.
Polygala verticillata L.
var. isocycla Fern.
EUPH0RBIACEAE
Michx.
Croton argyranthemus
Croton capitatus Michx.
var. capitatus
Croton capitatus Michx.
var. Lindheimeri
Muell. Argov.
(Engelm.&Gray)
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Tragia urticif olia Michx.
var. texensis Shinners
Cnidoscolus texanus
(Muell. Argov.) Small
Euphorbia corollata L.
var. angustifolia Ell.
Chamaesyce e-0rdifolia
(Ell.) Small
ANACARDIACEAE

Rhus aromatica Ait.
var. serotina (Greene) Rehd.
Rhus copallina L.
var. latifolia Engelm.
Rhus radicans L.
var. vulgaris (Michx.) DC.
Rhus Toxicodendron L.
AQUIFOLIACEAE

Ilex decidua Walt.
Ilex opaca Ait.
Ilex vomitoria Ait.
ACERACEAE

Acer rubrum L.
RHAMNACEAE

Berchemia scandens (Hill) Trel.
Ceanothus americanus L.
VITACEAE

Ampelopsis arborea (L.) Koehne
Vitis Lincecumii Buck!.
Vitis rotundifolia Michx.
Parthenocissus quinquefolia (L.)
Planch.
HYPERICACEAE

Ascyrum Hypericoides L.
Ascyrum stans Michx.
Hypericum Drummondii
(Grev.&Hook.) T.&G.
Hypericum mutilum L.
Hypericum virginicum L.
CISTACEAE

Helianthemum georgianum
Chapm.
Lechea villosa Ell. var. villosa
Lechea tenuifolia Michx.
VIOLACEAE

Viola Lovelliana Brainerd
Viola missouriensis Greene
Viola prfmulifolia (L.)
var. villosa Eaton
Viola Rafinesquii Greene
Viola villosa Walt.
CACTACEAE

Opuntia nemoralis Griff.
MELASTOMACEAE

Rhexia interior Pennell
Rhexia mariana L.
ONAGRACEAE

Jussiaea decurrens (Walt.) DC.
Jussiaea leptocarpa Nutt.
Ludwigia alternifolia L.
var. alternifolia
Ludwigia alternifolia L. var.
pubescens Palmer&Steyerm.
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Ludwigia pilosa Walt.
Oenothera heterophylla Spach
Oenothera laciniata Hill
var. laciniata
Oenothera linifolia Nutt.
Oenothera speciosa Nutt.
Gaura brachycarpa Small
UMBELLIFERAE

Hydrocotyle umbellata L.
Sanicula canadensis L.
Spermolepis divaricata (Walt.)
Raf.
Daucus pusillus Michx.
Chaerophyllum Tainturieri Hook.
var. dasycarpum S.Wats.
Ptilimnium capillaceum (Michx.)
Raf.
Ptilimnium costatum (Ell.) Nutt.
Ptilimnium Nuttallii (DC.)
Britton
Eryngium integrifolium Walt.
CORNACEAE

Cornus fiorida L.
NYSSACEAE

Nyssa
var.
Nyssa
var.

sylvatica Marsh.
bi/fora Sarg.
sylvatica Marsh.
dilatata Fern.

ERICACEAE

Vaccinium arboreum Marsh.
SAP0TACEAE

Bumelia lanuginosa (Mich. Pers.
var. oblongifolia (Nutt.) Clark
GENTIAN ACEAE

Sabatia campestris

Nutt.

APOCYNACEAE

Apocynum cannabinum L.
var. cannabinum
AscLEPIADACEAE

Asclepias rubra L.
Asclepias tuberosa L.
var. tuberosa
C0NV0LVULACEAE

Cuscuta Gronovii Willd.
Breweria Pickeringii (Torr.)
Gray var. Pattersoni
Fern.&Schub.
POLEIIIONIACEAE

Phlox Drummondii Hook.
var. peregrina Shinners
Phlox pilosa Michx.
HYDR0PHYLLACEAE

Phacelia s·trictiflora
( Engelm.&Gray)
Gray
var. strictiflora
Nama hispidum Gray
Hydrolea ova ta Nutt.
BORAGINACEAE

Myosotis verna Nutt.
Lithosperum caroliniense
(Walt.) Gmel.
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Lobelia puberula Michx.
VERBENACEAE
Lobelia Reverchonii Turner
Verbena canadensis (L.) Britton
C0MP0SITAE
Verbena Halei Small
Vernonia missurica Raf.
Callicarpa americana L.
Eupatorium coelestinum L.
LABIATAE
Eupatorium compositifolium
Scutellaria cardiophylla
Walt.
Engelm.&Gray
Eupatorium perfoliatum L.
Scutellaria parvula Michx.
Eupatorium rotundifolium L.
Salvia lyrata L.
Mikania scandens (L.) Willd.
Physostegia obovata (Ell.)
Liatris elegans (Walt.) Willd.
Godfrey
Heterotheca latifolia Buckl.
Monarda clinopodioides Gray
Heterotheca pilosa (Nutt.)
Monarda fistulosa L.
Shinners
var. mollis (L.) Benth.
Solidago Boottii Hook.
Monarda punctata L.
Solidago odora Ait.
var. intermedia (M.&E.)
Solidago petiolaris Ait.
Waterfall
var. petiolaris
Hedeoma hispidum Pursh
Solidago rugosa Mill.
Pycnanthemum flexuosum
var. celtidifolia (Small) Fern.
(Walt.) B.S.P.
Croptilon divaricatum (Nutt.)
SoLANACEAE
Raf. var. divaricatum
Solanum carolinianum L.
Aphanostephis skirrhobasis
ScR0PHULARIACEAE
(DC.) Trel.
Linaria canadensis (L.) Dumort.
Boltonia dilfusa Ell.
Linaria texana Scheele
Aster dumosus L.
Penstemon laxiflorus Pennell
var. gracilipes Wieg.
Gratiola brevifolia Raf.
Aster patens Ait.
Gratiola neglecta Torr.
var. gracilis Hook.
Gratiola virginica L.
Aster pratensis Raf.
Mecardonia acuminata (Michx.)
Aster scabricaulis Shinners
Small
Doellingeria umbellata (Mill.)
Castilleja indivisa Engelm.
Nees
Pedicularis oanadensis L.
Erigeron tenuis T.&G.
LENTIBULARIACEAE
Baccharis halimifolia L.
Utricularia cornut,a Michx.
Evax candida (T.&G.) Gray
AcANTHACEAE
Antennaria fallax Greene
Ruellia humilis Nutt.
Gnaphalium obtusifolium L.
PLANTAGINACEAE
Gnaphalium purpureum L.
Plantago aristata Michx.
Berlandiera betonicifolia
Plantago Hookeriana F.&M.
(Hook.) Small
Plantago virginica L.
Iva angustifolia Nutt.
RuBIACEAE
Ambrosia artemisiifolia L.
Hedyotis crassifolia Raf.
Ambrosia psilostachya DC.
var. crassifolia
Tetragonotheca ludoviciana
Cephalanthus occidentalis L.
(T.&G.) Gray
var. occidentalis
Rudbeckia divergens T.V.Moore
Galium Aparine L.
Echinacea pallida Nutt.
Galium obtusum Bigel.
Helianthus angustifolius L.
Diodia teres Walt.
Helianthus cucumerifolius T.&G.
CAPRIF0LIACEAE
Thelespermua filifolium (Hook.)
Sambucus canadensis L.
Gray var. flavodiscum Shinners
Viburnum rufidulum Raf.
Coreopsis basalis (Dietr.) Blake
Lonicera japonica Thunb.
Coreopsis intermedia Sherff.
VALERIANACEAE
Coreopsis tinctoria Nutt.
Valerianella stenocarpa
Bidens laevis L.
( Engelm.) Krok
Hymenopappus artemisiaefolius
var. parvifiora Dyal
DC. var. artemisiaefolius
Valerianella radiata (L.) Dufr.
Palafoxia Reverchonii (Bush)
CuCURBITACEAE
Cory
Melothria pendula L.
Palafoxia rosea (Bush) Cory
CAMPANULACEAE
var. rosea
Triodanis perfoliata (L.) Niewl.
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Krigia oppositifolia Raf.
K rigia virginica ( L.) W illd.
Sonchus asper (L.) Hill
carolinianus
Pyrrhopappus
(Walt.) DC.

Helenium tenuifolium Nutt.
Gaillardia lanceolata Michx.
Senecio ampullaceus Hook.
Cirsium /1orridulnm Michx.
Krigia Dandelion (L.) Nutt.
Krigia occidentalis Nutt.
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